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High temperature hohlraums are reduced-scale targets shot at  high power. The creation of such 
hot environments is crucial to material science studies under extreme conditions. A key ingredient 
in creating hot environments is to successfully couple the laser energy into the target. Maximum 
coupling is limited in high temperature hohlraums by laser-plasma interactions that occur outside 
the target (the target fills up on the time scale of the laser pulse). 

High temperature hohlraums shot at the Omega laser at the Laboratory for Laser Energetics 
(Rochester, NY) show reduced energy coupling. Comparison between experiments and radiation- 
hydrodynamic simulations show that as much as 40% of the incident energy is unaccounted for in 
the smaller targets, Laser-plasma interaction in such targets occur in a regime of high intensity, high 
density, and high electron temperature. Novel saturation mechanisms such as Brillouin re-scatter 
of Raman forward scatter have been predicted to exist in this regime.[l] 

The interplay between filamentation/deflection and laser scatter is simulated and analyzed in this 
regime. Crossed beam energy transfer from the inner to the outer beams[2] will further reduce the 
drive and these effects are incorporated into the fluid simulations as well. Particle-in-cell simulations 
of Raman scatter and MPP fluid simulation results will be presented. Initial fluid simulation results 
show dramatic filamentation. deflection and absorption along the outermost beams of the Omega 
laser. 

I. INTRODUCTION 

The creation of hot environments using lasers enables 
advances in material science studies under high energy 
density conditions. One manner in which such an  envi- 
ronment is formed is by shining laser light into the inte- 
rior of a high-Z enclosure. The laser light is re-radiated 
from the high-Z material as x-radiation which fills the 
enclosure. This indirect drive approach, long used in 
ignition studies and analyses, is currently being inves- 
tigated in a series of experiments at the Omega laser in 
Rochester, NY. 

These hot environments, or “high temperature 
hohlraums” (HTH), differ from convention inertial con- 
finement (ICF) hohlraums. In particular, they are 
smaller, i.e., the smallest HTH targets are four times 
smaller in radius as well as in length than a typical ICF 
hohlraum shot at the Omega laser. Further, given the 
same amount of laser power as for a larger target, they 
are also hotter. The smallness of these targets requires a 
shorter laser pulse as well, as they fill with ablated gold- 
wall plasma very quickly. Ultimately such targets will be 
fielded on the n’ational Ignition Facility (NIF). In fact, 
high temperature hohlraums are to be fielded at NIF this 
next fiscal year. 

To provide the hottest environment possible it is nec- 
essary to maximize the laser-target coupling. Maximum 
laser power into the smallest possible target (the tar- 
get diameter must a t  minimum accommodate the angled 
beams) enters us into a new regime of plasma physics. In 
this regime, the electron temperature is high (> 10 keV) 
as is the electron plasma density ( > 0.1 the critical den- 

sity for frequency-tripled light, 9 x 1021 ~ m - ~ ) .  Moreover, 
there is evidence of fast electrons. These conditions cou- 
pled with the high intensities present in the unsmoothed 
Omega beam provide a rich environment for laser-plasma 
interaction physics. Processes such as filamentation, de- 
flection, crossed-beam energy transfer and laser scatter 
are currently being studied under such conditions. 

In this paper we present simulation results which pro- 
vide a basis for understanding the above-mentioned pro- 
cesses. In Sec. I1 we discuss the experiment and underly- 
ing motivating factors for analyzing the laser-target cou- 
pling. In Sec. I11 we present results from simulations of 
filamentation, deflection, and crossed beam energy trans- 
fer. Sec. IV addresses the nonlinear aspects of laser scat- 
ter in this regime. We discuss our findings and conclude 
in Sec. V. 

11. MOTIVATION 

In these experiments, nineteen unsmoothed Omega 
laser beams containing a total laser energy of 9 kJ  are in- 
cident on a thick-walled (25 micrometers), gold can that 
is 400 micrometers in diameter as well as length. The 
laser pulse is a 1 ns “square” pulse. 

The laser beams enter the can in three cones. The in- 
ner cone contains six beams which propagate at an  angle 
of 23” to the axis of the can. The center cone is comprised 
of six beams which enter the can at an angle of 48”. The 
outer cone, propagating at an angle of 60” with respect 
to the can axis, contains seven beams. All beams are fo- 
cused at the entrance to the can (laser entrance hole, or 
LEH), and are not smoothed. For this small can, a spa- 












